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BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a method for forming a cutting edge along an edge 
portion of a blade stock. More specifically, this invention relates to a method for forming 
a cutting edge on an edge portion of an arrowhead blade having a first cutting surface and a 
second cutting surface intersecting the first cutting surface to form the cutting edge. 

Description of Related Art 

Conventional methods for forming a cutting edge along an edge portion of a 
blade typically includes passing a blade through a grinding apparatus having two opposing 
grinding wheels. Each grinding wheel rotates about an axis that is generally parallel to the 
edge portion of the blade on which the cutting edge is formed. For example, as shown in 
Figs. 1 -4, a cutting wheel 1 may be positioned with respect to the blade 2 and rotatable about 
a rotational axis 3. The cutting wheel 1 contacts the blade surface as it rotates about the 
rotational axis. Because the rotational axis 3 of the cutting wheel 1 is generally parallel to 
the edge of the blade 2, the cutting wheel 1 forms a nonplanar blade surface along the edge 
of the blade having an arcuate-shaped cross-section profile. Additionally, because of its 
positioning with respect to the blade 2, the cutting wheel 1 typically provides undesirable 
grinding lines which are generally aligned perpendicular to the edge portion of the blade. 
The conventional nonplanar blade surfaces and/or the perpendicular grinding lines can 
negatively effect the performance of the arrowhead by increasing drag and/or frictional 
interference. 
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Thus, there is an apparent need for a method for forming a cutting edge along 
an edge portion of a blade stock that forms a cutting edge with reduced drag and/or reduced 
frictional interference. 

SUMMARY OF THE INVENTION 

A general object of this invention is to provide an archery arrowhead blade 
having an improved cutting edge and associated or corresponding methods for making the 
blade cutting edge. 

A more specific objective of this invention is to overcome one or more of the 
problems associated with conventional archery arrowhead blades and conventional methods 
for forming a cutting edge, such as described above. 

The above and other objects of this invention are accomplished in one 
preferred embodiment of this invention with a method for forming a cutting edge along an 
edge portion of a blade stock. The blade stock may be a material, such as a metal, graphite 
or composite material, from which an archery arrowhead blade is made or may be a 
preformed archery arrowhead blade. The blade stock is moved with respect to a first cutting 
element rotating about a first rotational axis, which forms one of an acute angle and a 
perpendicular angle with respect to a cutting edge formed along an edge portion of the blade 
stock. The blade stock can move with respect to the first cutting element in a linear path or 
a nonlinear path, such as an arcuate or curved path. Further, relative movement between the 
blade stock and the cutting element may include moving the blade stock with the cutting 
element in a stationary position, moving the cutting element with the blade stock in a 
stationary position and moving each of the blade stock and the cutting element. The edge 
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portion contacts the first cutting element and forms a first cutting surface along the edge 
portion. 

The blade stock is also moved with respect to a second cutting element 
rotating about a second rotational axis, which forms an acute angle or a perpendicular angle 
with respect to the cutting edge. The edge portion contacts the second cutting element and 
forms a second cutting surface along the edge portion on a second blade surface of the blade 
stock, so that the second cutting surface intersects the first cutting surface to form the cutting 
edge. The blade stock may be moved with respect to the first cutting element to form the 
second cutting surface as an alternative to using a second cutting element. For example, the 
second blade surface may be positioned to contact the first cutting element to form the 
second cutting surface thereon. 

The cutting edge is formed of the first cutting surface and the second cutting 
surface, each of which can form a planar or flat surface or a non-planar surface, such as an 
arcuate or curved surface. In one preferred embodiment of this invention, each of the first 
cutting surface and the second cutting surface forms a generally smooth surface. 
Alternatively, at least one of the first cutting surface and the second cutting surface can form 
a plurality of striations along a length of the cutting surface generally parallel to the cutting 
edge. 

In one preferred embodiment of this invention, a method for forming a cutting 
edge along an edge portion of a blade stock includes forming the first cutting surface parallel 
to the first rotational axis in a plane. Preferably, but not necessarily, the first cutting element 
rotates about the first rotational axis generally perpendicular to the cutting edge. A working 
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surface of the first cutting element, forming an acute angle with respect to the first blade 
surface, forms the first cutting surface. 

A second cutting element rotates about a second rotational axis and contacts 
the edge portion to form a second cutting surface along at least a portion of the edge portion 
on a second blade surface of the blade stock. The second cutting surface is formed parallel 
to the second rotational axis in a plane, so that the second cutting surface intersects the first 
cutting surface to form the cutting edge. Preferably, a working surface of the second cutting 
element, forming an acute angle with respect to the second blade surface, forms the second 
cutting surface. 

In one preferred embodiment of this invention, the blade stock is moved with 
respect to the first cutting element and the edge portion contacts the first cutting element to 
form a first cutting surface that defines a cutting edge along a line of the edge portion. The 
first rotational axis is oriented in a skewed position with respect to the line. A second cutting 
element is rotated about a second rotational axis oriented in a skewed position with respect 
to the line. The blade stock is moved with respect to the second cutting element and the edge 
portion is contacted with the second cutting element. Each of the first cutting surface and 
the second cutting surface is formed to have one of a planar surface and an arcuate surface. 

In one preferred embodiment of this invention, the edge portion contacts the 
first cutting element to form a first cutting surface that defines a cutting edge along an arc 
segment of the edge portion. The first rotational axis is oriented in a skewed position with 
respect to a line that is tangent to the arc segment. A second cutting element rotates about 
a second rotational axis oriented in a skewed position with respect to the line. The blade 
stock is moved with respect to the second cutting element and the edge portion contacts the 
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second cutting element. Each of the first cutting surface and the second cutting surface is 
formed to have one of a planar surface and an arcuate surface. 

In one preferred embodiment of this invention, the edge portion of the blade 
stock contacts the first cutting element at a first contacting line defined along a width of the 
first cutting element, generally perpendicular with respect to the edge portion, and forms a 
first cutting surface along the edge portion on a first blade surface of the blade stock. The 
edge portion is moved with respect to a second cutting element rotating about a second 
rotational axis and contacts the second cutting element at a second contacting line defined 
along a width of the second cutting element, generally perpendicular with respect to the edge 
portion, and forms a second cutting surface along the edge portion on a second blade surface 
of the blade stock so that the second cutting surface intersects the first cutting surface. 

In one preferred embodiment of this invention, an arrowhead blade having a 
cutting edge formed along at least a portion of an edge portion of the arrowhead blade 
includes a first cutting surface formed on a first blade surface of the arrowhead blade along 
at least a portion of the edge portion by contacting the edge portion and a first cutting 
element rotating about a first rotational axis. The arrowhead blade further includes a second 
cutting surface formed on a second blade surface of the arrowhead blade along at least a 
portion of the edge portion by contacting the edge portion and a second cutting element 
rotating about a second rotational axis, so that the second cutting surface intersects the first 
cutting surface. In one preferred embodiment of this invention, at least a portion of at least 
one of the first cutting surface and the second cutting surface is planar. Preferably, at least 
a portion of at least one of the first cutting surface and the second cutting surface is smooth. 
Additionally, or alternatively, at least a portion of at least one of the first cutting surface and 
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the second cutting surface includes a plurality of striations along a length of the cutting 
surface generally parallel to the cutting edge. 

DESCRIPTION OF THE DRAWINGS 

The drawings illustrate different features of an apparatus and a method for 
forming a cutting edge along an edge portion of a blade stock according to preferred 
embodiments of this invention, wherein: 

Figs. 1-4 illustrate a top view, a front view, a side view and a perspective 
view, respectively, of a conventional cutting element rotatable about a rotational axis parallel 
to an edge portion of a blade; 

Figs. 5-8 illustrate a top view, a front view, a side view and a perspective 
view, respectively, of a cutting element contacting an edge portion of a blade stock and 
forming a cutting surface on the edge portion, according to one preferred embodiment of this 
invention; 

Figs. 9-12 illustrate a top view, a front view, a side view and a perspective 
view, respectively, of a cutting element contacting an edge portion of a blade stock and 
forming a cutting surface on the edge portion, according to one preferred embodiment of this 
invention; 

Figs. 13-16 illustrate a top view, a front view, a side view and a perspective 
view, respectively, of a cutting element contacting an edge portion of a blade stock and 
forming a cutting surface on the edge portion, according to one preferred embodiment of this 
invention; 

Figs. 17-20 illustrate a top view, a front view, a side view and a perspective 
view, respectively, of a cutting element contacting an edge portion of a blade stock and 
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forming a cutting surface on the edge portion, according to one preferred embodiment of this 
invention; 

Figs. 21-24 illustrate a top view, a front view, a side view and a perspective 
view, respectively, of a cutting element contacting an edge portion of a blade stock and 
forming a cutting surface on the edge portion, according to one preferred embodiment of this 
invention; 

Fig. 25 is a sectional view taken along line A-A shown in Fig. 21 of the 
cutting element contacting the blade stock, illustrating a contacting line defined along a width 
of the cutting element, which contacts the edge portion of the blade stock and forms the 
cutting surface, according to one preferred embodiment of this invention; 

Fig. 26 is a perspective view of an edge portion of a blade stock contacting 
a cutting element to form a cutting surface that defines a cutting edge along a line of the edge 
portion, wherein the cutting element rotates about a rotational axis oriented in a skewed 
position with respect to the line, according to one preferred embodiment of this invention; 

Fig. 27 is a perspective view of an edge portion of a blade stock contacting 
a cutting element to form a cutting surface that defines a cutting edge along an arc segment 
of the edge portion, wherein the cutting element rotates about a rotational axis oriented in a 
skewed position with respect to a line that is tangent to the arc segment, according to one 
preferred embodiment of this invention; 

Fig. 28 is a side view of an arrowhead blade having a cutting edge formed by 
a method according to one preferred embodiment of this invention; 

Fig. 29 is a side view of an arrowhead blade having a cutting edge formed by 
a method according to one preferred embodiment of this invention; and 
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Fig. 30 is a cross-sectional view of an arrowhead blade having a cutting edge 
formed by a method according to one preferred embodiment of this invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

This invention is directed to a method for forming a cutting edge 14 along an 
edge portion 12 of a blade stock 10. Blade stock 10 comprises a first blade surface 16 and 
an opposing second blade surface 20. A first cutting surface 18 is formed on first blade 
surface 16 and a second cutting surface 22 is formed on second blade surface 20, which 
intersects first cutting surface 18 to form cutting edge 14 along edge portion 12. Preferably, 
blade stock 10 is made of a suitable metal material. Other materials suitable for blade stock 
10 include, but are not limited to, alloys, plastics, graphite materials and different metal 
and/or non-metal composite materials. 

Although the various aspects and embodiments of this invention will be 
described in the context of an archery arrowhead, and more particularly described, without 
limitation and by way of illustration only, in the context of an archery arrowhead blade 1 00, 
it is apparent that the methods of this invention are equally adaptable for forming functional 
and/or decorative shaped edges on any suitable stock piece. 

In one preferred embodiment of this invention as shown in Figs. 5-27, blade 
stock 1 0 is positioned with respect to a cutting mechanism or apparatus including at least one 
cutting element, for example a grinding wheel having a cutting surface. The cutting 
mechanism or apparatus preferably comprises at least one rotatable cutting element, which 
moves with respect to blade stock 10. The phrase moved with respect to as used throughout 
this specification and in the claims refers to relative movement of blade stock 1 0 with respect 
to at least one of first cutting element 30 and a second cutting element 40. For example, it 
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is apparent to those skilled in the art that in various preferred embodiments of this invention 
blade stock 10 moves while first cutting element 30 rotates in a stationary or fixed position; 
blade stock 10 is in a stationary or fixed position while first cutting element 30 rotates and 
moves relative to blade stock 10; or both blade stock 10 and first cutting element 30 move 
relative to each other, as first cutting element 30 rotates about a rotational axis. 

Referring to Figs. 5-12 for example, blade stock 10 is moved with respect to 
a first cutting element 30, which rotates about a first rotational axis 32. Preferably, but not 
necessarily, first cutting element 30 comprises a shaft 31 that defines or is positioned along 
first rotational axis 32. For example, in one preferred embodiment of this invention, first 
cutting element 30 comprises a grinding wheel 33 attached to shaft 31 having a grinding or 
working surface 34. Preferably, but not necessarily, at least a portion of grinding wheel 33 
is generally cylindrical or conical. It is apparent that grinding wheel 33 may have any 
suitable shape known to those having ordinary skill in the art. Grinding wheel 33 contacts 
first blade surface 1 6 to form first cutting surface 1 8 by grinding first blade surface 1 6 along 
at least a portion of edge portion 12. Working surface 34 preferably forms an acute angle 
with respect to first blade surface 16 and grinds first blade surface 16 to form first cutting 
surface 18. 

Referring to Figs. 13-24 for example, in one preferred embodiment of this 
invention, first rotational axis 32 is oriented with respect to edge portion 12 in a skewed 
position with respect to a line 24 formed along edge portion 12 of blade stock 10. The terms 
skew and skew lines refer to lines which do not lie in the same plane in three-dimensional 
space. Each of Figs. 8, 12, 16, 20 and 24 includes a coordinate system indicating a x-axis 
60, a y-axis 70 and a z-axis 80 corresponding to three-dimensional space. Throughout this 
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description of preferred embodiments a plane defined by an intersection of the x-axis and the 
y-axis may be referred to as a xy-plane. Similarly, a plane defined by an intersection of the 
y-axis and the z-axis may be referred to as a yz-plane and a plane defined by an intersection 
of the x-axis and the z-axis may be referred to as a xz-plane. For example, in one preferred 
embodiment of this invention as shown in Figs. 9-16, first cutting element 30 rotates about 
first rotational axis 32 within a cutting plane defined by first rotational axis 32 of first cutting 
element 30 positioned or fixed within or parallel to the xy-plane. 

In one preferred embodiment of this invention, first rotational axis 32 forms 
one of an acute angle and a perpendicular angle with respect to cutting edge 14. For 
example, as shown in Fig. 8, cutting edge 14 is generally positioned along or parallel to z- 
axis 80 and first rotational axis 32 forms a perpendicular angle with respect to a plane in 
which cutting edge 14 lies, such as the yz-plane. Alternatively, first rotational axis 32 forms 
an acute angle with respect to cutting edge 14, as shown in Fig. 16. For example, first 
rotational axis 32 forms an acute angle with respect to a plane in which cutting edge 14 lies, 
such as the yz-plane. 

With edge portion 1 2 moving with respect to first cutting element 30 and first 
cutting element 30 rotating about first rotational axis 32, edge portion 12 contacts first 
cutting element 30 and forms first cutting surface 1 8 on first blade surface 16. First cutting 
surface 18 is formed along at least a portion of edge portion 12. Preferably, but not 
necessarily, first cutting surface 18 is formed along a length of blade stock 10. As discussed 
above, blade stock 1 0 can move relative to first cutting element 30 while first cutting element 
30 rotates in a stationary position; blade stock 10 can be fixed in a stationary position while 
first cutting element 30 moves relative to blade stock 10; or each of blade stock 10 and first 
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cutting element 30 can move relative to the other. In one preferred embodiment of this 
invention as shown for example in Figs. 5-24, edge portion 12 is generally linear and moves 
with respect to first cutting element 30 in a generally linear direction along or parallel to the 
z-axis 80. In alternative embodiments of this invention wherein edge portion 12 is generally 
non-linear, such as when edge portion 12 forms an arcuate-shaped profile along the z-axis 
80, edge portion 12 may move in a non-linear path with respect to first cutting element 30. 

Preferably, but not necessarily, first cutting surface 18 is a generally planar 
surface, as shown in Figs. 5-24, as a result of working surface 34 of first cutting element 30 
having a flat or linear cross-sectional width. Further, first cutting surface 18 preferably is 
smooth or void of perpendicular grinding lines apparent in cutting surfaces formed using 
conventional methods. A smooth, planar cutting surface may assist in reducing drag on the 
arrowhead during flight as well as reducing frictional interference at contact. However, it 
is apparent to those having ordinary skill in the art that working surface 34 may have any 
other suitable non-linear profile, such as an arcuate profile, which forms a corresponding first 
cutting surface 18 along edge portion 12 having a non-linear or arcuate cross-sectional 
profile. Further, it may be desirable to form first cutting surface 18 having a plurality of 
striations along a length of first cutting surface 18 and generally parallel to edge portion 12. 

Second cutting surface 22 may be formed on second blade surface 20, 
opposing first blade surface 16, using first cutting element 30. For example, blade stock 10 
may be moved with respect to first cutting element 30 so that first cutting element 30 
contacts second blade surface 20 and forms second cutting surface 22, similar to the method 
for forming first cutting surface 16. Second cutting surface 22 intersects first cutting surface 
18 to form cutting edge 14 along edge portion 12 of blade stock 10. 
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Alternatively, blade stock 10 may move with respect to second cutting 
element 40 generally opposing first cutting element 30. Blade stock 10 can move with 
respect to second cutting element 40 to form second cutting surface 22 as it moves with 
respect to first cutting element 30 to form first cutting surface 18. Preferably, but not 
necessarily, second cutting element 40 is the same or similar to first cutting element 30, as 
discussed above. 

Referring to Fig. 25 for example, blade stock 1 0 moves with respect to second 
cutting element 40 rotating about second rotational axis 42. Preferably, but not necessarily, 
second cutting element 40 comprises a shaft 41 that defines or is positioned along second 
rotational axis 42. For example, in one preferred embodiment of this invention, second 
cutting element 40 comprises a grinding wheel 43 attached to shaft 41 having a grinding or 
working surface 44. Second cutting surface 22 is formed by grinding second blade surface 
20 along at least a portion of edge portion 12 as working surface 44 contacts second blade 
surface 20. Preferably, working surface 44 forms an acute angle with respect to second blade 
surface 20, as shown in Fig. 25, and second rotational axis 42 is oriented in a skewed 
position with respect to cutting edge 14. For example, working surface 44 may contact 
second blade surface 20 at an acute angle. Second cutting surface 22 is formed along edge 
portion 12 so that second cutting surface 22 intersects first cutting surface 1 8 to form cutting 
edge 14. 

In one preferred embodiment of this invention as shown for example in Fig. 
25, at least one of first rotational axis 32 and second rotational axis 42 preferably is parallel 
to first cutting surface 18 or second cutting surface 22, respectively. For example, Fig. 25 
illustrates second rotational axis 42 parallel to second cutting surface 22. As a result, 
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working surface 44 is parallel to second cutting surface 22 and second rotational axis 42. 
Thus, second cutting surface 22 is formed as a generally planar surface. Preferably, but not 
necessarily, the planar second cutting surface 22 is smooth. Alternatively, second cutting 
surface 22 may comprise a plurality of striations along a length of second cutting surface 22 
and generally parallel to edge portion 12. 

Referring further to Fig. 25, a contacting line 46 is defined on a cross- 
sectional area of second cutting element 40 and formed along a width of working surface 44. 
Preferably, contacting line 46 is generally perpendicular to an edge line formed along edge 
portion 12 and forms second cutting surface 22 having a width that corresponds to a length 
of contacting line 46. Because contacting line 46 is generally perpendicular to edge portion 
12, a smooth second cutting surface 22 is formed. Conversely, in conventional grinding 
methods as shown in Figs. 1-4, a contacting line 4 defined along a width of a grinding wheel 
surface is parallel to the edge portion. As a result, as the edge portion is moved relative to 
the grinding wheel in conventional methods, perpendicular grinding lines are formed on the 
cutting surface. Such perpendicular grinding lines can increase arrowhead drag as the 
conventional archery arrow is in flight, as well as produce undesirable frictional interference 
upon contact with a target. 

In one preferred embodiment of this invention as shown in Fig. 26, edge 
portion 1 2 may be generally linear along the z-axis 80. In this preferred embodiment, cutting 
edge 14 is formed along edge portion 12 by rotating first cutting element 30 about first 
rotational axis 32 and moving blade stock 10 with respect to first cutting element 30. Edge 
portion 12 contacts first cutting element 30 to form first cutting surface 18 that defines 
cutting edge 14 along a line 24 of edge portion 12. As shown in Fig. 26, first rotational axis 
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32 is oriented in a first skewed position with respect to line 24. Preferably, second cutting 
element 40 (not shown) rotates about second rotational axis 42 oriented in a second skewed 
position with respect to line 24. Blade stock 10 is moved with respect to second cutting 
element 40 and edge portion 12 is contacted with second cutting element 40, thereby forming 
second cutting surface 22. Each of first cutting surface 18 and second cutting surface 22 can 
have one of a planar surface and a non-planar surface, such as an arcuate surface. Because 
first rotational axis 32 and second rotational axis 42 each is defined or oriented in a skewed 
position with respect to line 24, neither first rotational axis 32 nor second rotational axis 42 
lies in a same plane as line 24. 

Alternatively, in one preferred embodiment of this invention as shown for 
example in Fig. 27, edge portion 12 may have a non-linear profile along or parallel with the 
z-axis 80. For example, edge portion 12 may have a curved or arcuate profile along the z- 
axis 80. First cutting element 30 is rotated about first rotational axis 32 and blade stock 10 
is moved with respect to first cutting element 30. Edge portion 12 is contacted with first 
cutting element 30 to form first cutting surface 18 that defines cutting edge 14 along an arc 
segment 26 of edge portion 12, as shown in Fig. 27. Similarly, second cutting element 40 
is rotated about second rotational axis 42 and blade stock 10 is moved with respect to second 
cutting element 40. Edge portion 12 is contacted with second cutting element 40 to form 
second cutting surface 22 along arc segment 26 of edge portion 12. First rotational axis 32 
and second rotational axis 42 each is oriented in a skewed position with respect to a line 28 
that is tangent to arc segment 26. First cutting surface 1 8 and second cutting surface 22 each 
is formed having one of a planar surface and an arcuate surface. Preferably, but not 
necessarily, first cutting surface 18 is the same or similar to second cutting surface 22. 
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In one preferred embodiment of this invention as shown in Figs. 21-25, a 
planar first cutting surface 1 8 and a planar second cutting surface 22 intersecting first cutting 
surface 18 form cutting edge 14. Cutting edge 14 is formed along edge portion 12 of blade 
stock 10 by moving edge portion 12 with respect to first cutting element 30, which rotates 
about first rotational axis 32. Edge portion 12 can be generally linear or non-linear, for 
example having an arcuate profile with respect to the z-axis. Edge portion 12 contacts first 
cutting element 30 to form first cutting surface 1 8 along at least a portion of edge portion 12 
on first blade surface 16 of blade stock 10. As shown in Figs. 21-24, first cutting surface 18 
is formed parallel to first rotational axis 32 in a plane, preferably the xy-plane or a plane 
parallel to the xy-plane. Preferably, in the defined plane working surface 34 forms an acute 
angle with respect to first blade surface 16 to form first cutting surface 18. 

Second cutting element 40 rotates about second rotational axis 42 and 
contacts edge portion 12 to form second cutting surface 22 along at least a portion of edge 
portion 12 on second blade surface 20. As shown in Fig. 25, second cutting surface 22 is 
formed parallel to second rotational axis 42 in a plane parallel to the xy-plane, so that second 
cutting surface 22 intersects first cutting surface 18, thus forming cutting edge 14 on edge 
portion 12. Preferably, working surface 44 forms an acute angle with respect to second blade 
surface 20 to form second cutting surface 22. 

Referring further to Fig. 25, in one preferred embodiment of this invention 
cutting edge 14 is formed along edge portion 12 of blade stock 10 by moving edge portion 
12 with respect to first cutting element 30 rotating about first rotational axis 32 and 
contacting edge portion 12 and first contacting line 36 defined along the width of first cutting 
element 30. Preferably, contacting line 36 is generally perpendicular with respect to edge 
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portion 12 to form first cutting surface 18 along edge portion 12 on first blade surface 16. 
Edge portion 12 can also be moved with respect to second cutting element 40, rotating about 
second rotational axis 42, to contact a second contacting line 46 defined along a width of 
second cutting element 40. Preferably, second contacting line 46 is generally perpendicular 
with respect to edge portion 12 to form second cutting surface 22 along edge portion 12 on 
second blade surface 20 so that second cutting surface 22 intersects first cutting surface 18. 

Referring to Figs. 28-30, an arrowhead blade 100 comprises a cutting edge 
114 formed by one method according to the various preferred embodiments of this invention. 
Arrowhead blade 100 comprises cutting edge 1 14 formed along at least a portion of edge 
portion 1 12 of arrowhead blade 100. Cutting edge 114 comprises a first cutting surface 118 
formed on a first blade surface 1 16 of arrowhead blade 100 along at least a portion of edge 
portion 112 and a second cutting surface 122 formed on a second blade surface 120 of 
arrowhead blade 100 along at least a portion of edge portion 112, so that second cutting 
surface 122 intersects first cutting surface 118. In one preferred embodiment of this 
invention, at least a portion of at least one of first cutting surface 118 and second cutting 
surface 122 is planar. Preferably, but not necessarily, at least a portion of at least one of first 
cutting surface 118 and second cutting surface 122 is smooth. In alternative preferred 
embodiments of this invention, it may be desirable for at least a portion of at least one of first 
cutting surface 118 and second cutting surface 122 to comprise a plurality of striations 
formed along a length of cutting surface 118, 122 and desirably generally parallel to cutting 
edge 114. 

In drawings showing cross-sectional views of various embodiments of this 
invention, cross-hatching may indicate that various elements of this invention comprise a 



NA-148 



17 



ETK/I 



particular material. However, it is apparent to those skilled in the art that the elements may 
comprise any suitable material, including but not limited to metals, alloys, plastics, graphite 
materials and different metal and/or non-metal composite materials. 

While in the foregoing specification this invention has been described in 
relation to certain preferred embodiments, and many details are set forth for purpose of 
illustration, it will be apparent to those skilled in the art that this invention is susceptible to 
additional embodiments and that certain of the details described in this specification and in 
the claims can be varied considerably without departing from the basic principles of this 
invention. 
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